This paper argues that the nature of stock return predictability varies with the level of inflation. We contend that the nature of relations between economic variables and returns differs according to the level of inflation, due to different economic risk implications. An increase in low level inflation may signal improving economic conditions and lower expected returns, while the opposite is true with an equal rise in high level inflation. Linear estimation provides contradictory coefficient values, which we argue arises from mixing coefficient values across regimes. We test for and estimate threshold models with inflation and the term structure as the threshold variable. These models reveal a change in either the sign or magnitude of the parameter values across the regimes such that the relation between stock returns and economic variables is not constant. Measures of in-sample fit and a forecast exercise support the threshold models. They produce a higher adjusted R-squared, lower MAE and RMSE and higher trading related measures. These results help explain the lack of consistent empirical evidence in favour of stock return predictability and should be of interest to those engaged in stock market modelling as well as trading and portfolio management.
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Introduction.
We consider whether stock return predictability varies over regimes of behaviour that depend on the level of inflation. While existing results in favour of stock market predictability are mixed, there remains an overriding belief that returns should be linked to economic factors.
Notably, stock returns are believed to vary with perceptions of risk and thus market-level predictability should be evident in arising from key macroeconomic variables including economic growth, interest rates and inflation. The argument we present in this paper is that the current state of mixed evidence arises because the relation between economic risk and returns is non-linear but the vast majority of the predictability is couched in linear terms. In this paper we examine how predictability varies over different values of inflation. While high inflation is believed to be consistent with high economic risk and so can lead to high stock returns as compensation, we also argue that low inflation has the potential to be equally consistent with high risk and high stock returns as it signal poor economic growth prospects.
The literature on stock return predictability is vast but mixed. Examples of this include, among many, Campbell and Shiller (1988) , Fama and French (1988) , Goyal and Welsh (2003) , Ang and Bekaert (2007) , Campbell and Thompson (2008) , Cochrane (2008) , Kellard et al (2010) , Park (2010) , McMillan and Wohar (2013) , Narayan and Bannigidadmath (2015) , Phan et al (2015) and Bannagadadmath and Narayan (2016) . Within this literature there is a significant subset that examines the ability of predictability to vary across regimes of behaviour, including explicit non-linear models. Such models tend to find greater evidence of predictability. Key examples of this include Timmermann (1995, 2000) who estimate linear models but do so recursively so that at each step any particular regressor may be included or excluded and thus allowing for different regimes of predictability. In a related vein, Campbell and Yogo (2006) , Park (2010) , Engsted and Pederson (2010) and McMillan (2014) argue the predictability appears over different time 2 periods. Further to this, more explicit non-linear models have also been proposed and found to exhibit significant predictive power, examples include McMillan (2003) , Psaradakis et al (2004) , McMillan and Wohar (2010) , while Guidolin et al (2009) present a comprehensive evaluation of non-linear forecasting performance. We believe that the mixed nature of the existing results arises due to the fact that predictability is governed by a non-linear process, such that linear estimation is a mix of regimes and will inevitably produce differing results over differing sample periods. 1 We argue that the mixed nature of the predictive power noted above and the success of non-linear or models that identify regimes of behaviour occurs because the relation between economic risk and stock returns is not linear. At the most basic level, an expanding economy would be associated with lower economic risk, while a contracting economy is consistent with higher economic risk. Indeed, this view motivates the work of Henkel et al (2011) who argue that counter-cyclical risk premiums lead to evidence of stock return predictability only within recessionary periods. Here, we argue that an expanding economy is associated with higher inflation and higher interest rates, which suggest an increase in economic risk and the possibility of higher returns to compensate. Equally, lower inflation and interest rates may suggest improving expected future economic conditions and lower stock returns. But, very low inflation and interest rates may suggest poor economic expectations and again higher stock returns to compensate for the increased risk. Given this, an equal rise in inflation from a low or high starting point reveals different economic conditions and would have a different impact on stock returns. Therefore, it is important to account for such potential non-linearity in modelling stock return predictability.
In attempting to model this non-linear effect, we believe inflation offers the best choice. Both high and (very) low inflation can be associated with poor economic prospects 3 and high economic risk. The literature linking stock returns and inflation is a large one but we can present a flavour of the differences within it regarding the direction of the relation between stock returns and inflation. Fama (1981) advocates a negative relation through the proxy hypothesis. Here, high inflation is associated with low expected future economic activity and high stock returns are associated with strong expected future economic activity.
Therefore, inflation and stock returns move apart given their differing relations with expected future economic conditions. A negative relation is also supported by Fama and Schwert (1977) . In contrast, a positive relation has been identified by several authors. Fisher (1930) argues that there exists a positive relation between inflation and the nominal return in order to ensure the real return is held constant. Bodie (1976) suggests an inflation hedge argument, where investors are compensated for higher inflation through higher stock returns, again so that their claim on real assets is unaffected.
2 Furthermore, an increase in (expected future) inflation (and interest rates) will lead to poorer future economic performance. This in turn will lead to lower current stock prices and higher future stock returns through a higher risk premium and thus a positive relation. Indeed, Sellin (2001) argues that the expectation of a future tightening of monetary policy will lead to higher stock returns (lower prices) now.
Moreover, where higher interest rates depress economic activity then this will lead to further downward pressure on stock prices.
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A related, but separate point, arises in the literature examining the relation between equity and bond returns and the role of inflation. Our expectation is for a positive correlation between these two assets and particularly during periods of high inflation, which reduces the price of both assets due to higher (expected) interest rates. However, some research argues that at lower levels of inflation and bond yields a negative relation arises. Lower inflation and interest rates lead to higher bond prices but can signal lower equity prices if economic 4 prospects are poor (Shiller and Beltratti, 1993; Ilamnen, 2003; Eggertsson et al., 2012) . The overall conclusion from the above sets of literature is that the effect of inflation on stock returns is not linear and the impact of inflation on economic risk and thus expected returns varies with its level.
We proceed by examining the degree of predictive power for stock returns using a range of variables commonly considered within the literature. After considering a linear regression approach, we test for and estimate a non-linear model, whose regimes depend upon the level of inflation. It is hoped that the results presented here will be use to market participants in aiding portfolio and risk management and market timing and to academics and policy-makers in understanding movements in the stock market.
Data Choice and Motivation.
The recent work examining stock return predictability literature largely began with Campbell and Shiller (1998) and Fama and French (1988) who argue that the dividend-price ratio acts as a proxy for expected returns and varies with changes in the expected risk premium. As such, an increase in economic risk, will lead to a fall in current prices and a compensatory rise in (expected) future returns. This, therefore, generates a positive relation between the ratio and returns. In common with the dividend-price ratio (DP), we also include the cyclically-adjusted price-earnings ratio (CAPE, Campbell and Shiller, 1988) . This measure applies the same logic as the relation between the DP ratio and stock returns. Here, a high ratio (high stock price) will indicate low future (expected) returns. We also consider the dividend-earnings (or payout) ratio (DE, Lamont, 1998) . While the above two ratios focus on the nature of the risk premium, an increase in dividends will also predict higher future returns. The DE ratio furthers this argument, supporting the view that higher dividends predict higher future returns, while also saying that higher earnings predict higher current prices (due to lower risk) and thus lower future returns. Thus, the nature of the relation with stock returns depends on the relative effect of changes in dividends and earnings.
In addition to these ratios, we also consider a set of macroeconomic variables. In particular, we consider two interest rates series (the change in the Federal Funds rate and the 10-year to 3-month government bond term structure), a measure of output, inflation and the money supply. Following, for example, Thorbecke (1997) , Rigobon and Sack (2004) , Bernanke and Kuttner (2005) and Maio (2014) there is believed to be a negative relation between changes in the Federal funds rate and stock returns. Regarding the term structure, an increase in its value is consistent with higher expected future inflation and a monetary tightening. This will lead to a fall in expected future earnings and stock prices. In a similar vein, an increase in the money supply is expected to lead to improved future economic conditions, a higher stock price and lower (expected) future returns. However, it can be argued that knowledge of a higher money supply will lead to higher future inflation, interest rates and economic risk and so higher expected returns (e.g., Sellin, 2001 ). An increase in output will be consistent with higher stock prices and falling economic risk and so lower expected returns. With regard to inflation, as discussed above, the direction of the relation is unknown with theoretical motivation for both a positive and negative relation.
Turning to a consideration of why the strength of the relations with stock returns may vary with inflation, a high level of (expected) inflation indicates a high degree of economic risk, with the expectation of rising interest rates and a future economic contraction. This higher expected risk should be accompanied with higher (expected) stock returns and a lower stock price. As argued above, where financial ratios (e.g., dividend-price ratio) proxy for expected returns, we would expect enhanced predictive power when such risk is high. Indeed Henkel et al (2011) argue that risk premiums are counter-cyclical and that evidence of predictability only arises during economic downturns. Expanding on this, we argue that 6 predictability increases when economic risk is high but does not necessarily disappear during expansionary periods. In a similar vein, Sharpe (2001) argues that low inflation is indicative of a more stable economic environment, which in turn would lead to higher (expected) earnings growth and stock prices (and lower returns). Therefore, one explanation as to why inflation may affect stock return predictive power is the effect on risk over regimes of inflation.
Further, it is argued that higher inflation can mask fundamental signals emanating from economic variables through a money illusion effect. Ritter and Warr (2002) argue that the bull-run from the early 1980s was a result of more accurate market valuations that had previously been obscured by high and volatile inflation. The effect of money illusion is such that prices became relatively undervalued. Money illusion arises when investors determine stock prices through discounting real cash flows using nominal instead of real rates and was hypothesised by Modigliani and Cohn (1979) , with supportive evidence presented in Campbell and Vuolteenaho (2004) . Furthermore, as discussion by Cohen et al (2005) both the risk premium approach and the money illusion hypothesis suggest that higher inflation is linked to lower stock prices and while distinguishing between these alternate views is not the objective of this paper, they set out an approach to disentangle the effects in their paper.
Given the above, we obtain monthly data over the sample period 1963 month 1 to 2012 month 12. The stock price, earnings and dividend data is obtained from the website of Robert Shiller, while all the remaining data (Federal funds rate, 10-year and 3-month interest rates, inflation, industrial production and M2) is obtained via the website of the St Louis Federal Reserve. 4 Table 1 
Stock Returns and Inflation: Summary Information
To begin our analysis of the relation between stock returns and inflation across different regimes according to the level of inflation. Table 2 reports the average return (mean and median) for different level of inflation over the sample period, as well as a sub-period starting in 1980:1 to the end of the sample. 5 The lower part of Table 2 repeats the same exercise using different values of the Federal Funds rate and the 10-year to 3-month Treasury bond term structure, in order to provide a level of robustness to the results.
The set of values in Table 2 present an interesting description of the stock return and inflation relation. Of note, there appears to be a rough U-shape pattern for average returns over different levels of inflation. Of particular note, the average return when inflation is below zero is very high (although dominated by only a few observations), while it is also notably large when inflation is below 1%. The average return then decreases as inflation rises before increasing again when inflation is above 10% (5% for the post 1980s data set only).
Similar patterns are found for the two interest rate series, with average returns decrease as rates rise before reaching a turning point and increasing again. These statistics are purely descriptive and the pattern is not exact but nonetheless provides an interesting view of how average returns vary.
Linear Regression.
In order to provide a baseline regression to the subsequent results, we begin with the usual predictive regression as follows:
where rt+1 is returns in excess of a 3-month Treasury bill measured over the subsequent time period (month), xi,t are the explanatory variables and εt+1 a random error term. In choosing the explanatory variables we are led by the literature on predictability and although this literature is voluminous and we cannot use all variables considered within the literature, we consider seven of the more prominent ones. We use several financial ratio that are argued to contain predictive power as a proxy for the expected return. This includes the dividend-price ratio (dp, Fama and French, 1988; Campbell and Shiller, 1988) , the dividend-earnings ratio (de, Lamont, 1998) and the cyclically adjusted price-earnings ratio (CAPE, Campbell and Shiller, 1988) . Additionally, we include several macroeconomic variables that indicate the level of economic activity. These include inflation, industrial production (as a measure of output), the term structure (TS) as the difference between the yield on a 10-year government bond and 3-month Treasury bill and the change in the Federal Funds rate (dff).
6 Table 3 reports the results of this regression. Examining the full sample results we can see that there is a positive and significant relation between future stock returns and the dividend-price ratio, with a weaker effect from the CAPE. A negative and significant relation is reported for the de, inflation, industrial production and dff. For the remaining series (TS and the M2 growth rate) they are both negative but statistically insignificant. Examining the results for the sample that begins in 1980, the results are broadly similar although the significance of some variables changes. The dp variable remains positive and statistically significant, while CAPE is now significant and still positive. Similarly, de remains negative and significant. For inflation, industrial production growth, and the two interest rate series, 9 the relation remains negative but is only statistically significant for inflation. Money supply growth remains statistically insignificant although is now positive.
As noted above we can discuss these relations in terms of their effect on cash flow and risk and the prevailing beliefs underlying them. The positive relation between stock returns and dp has been argued for forcibly by Cochrane (2008 Cochrane ( , 2011 as operating through the risk premium. A risk in the level of economic risk will be matched by a fall in the current price level, resulting in a rise in the dp while also leading to a rise in future returns as compensation for the higher risk. The positive CAPE relation arises whereby higher earnings over a period of time leads to higher future dividends and hence returns (Campbell and Shiller, 1988) . Lamont (1998) argues in favour of a positive coefficient between stock returns and de. Lamont suggests that high dividends forecast high future returns, while high earnings are associated with high current prices, low macroeconomic risk and low future returns. The results here however support a negative relation. This perhaps suggests an explanation more akin to the CAPE where current high earnings (lower de) support higher future dividends and in turn stock returns. The positive interest rate coefficient is consistent with, for example, Ang and Bekaert (2007) and suggests that higher interest rates are consistent with lower prices and higher returns due to increased macroeconomic risk. Furthermore, as a competing asset, higher bond yields would lead to higher equity yields and returns. Regarding the macroeconomic variables, the negative relation with dff is consistent with those reported by Thorbecke (1997) , Rigobon and Sack (2004) , Bernanke and Kuttner (2005) and Maio (2014) , while the negative relation with inflation is consistent with the proxy hypothesis of Fama (1981) . The negative relation with output suggests that an increase in industrial production growth is associated with a reduction in economic risk and subsequently a fall in returns.
As noted above however, it is not clear if these explanation for the relation with stock returns sit well across different levels of the explanatory variables. A given increase in inflation when the level of inflation is low or high is unlikely to elicit the same response in stock returns as the implications for economic risk differ. An increase in inflation at low levels indicates an economy recovering from an economic downturn, whereas the same increase in a high level of inflation points to an overheating economy that is likely to result in a policy response to dampen economic activity. Thus, the first scenario points towards a lowering of economic risk and the second to an increase in risk. Similar arguments could be presented to changes in interest rates and output growth at differing values of their respective level.
Non-Linear Regression.
Following the arguments above as well as the evidence portrayed in Table 2 , we proceed in this section to estimate a threshold regression in which the level of inflation is taken as the threshold variable. The non-linear threshold model allows for multiple regimes of behaviour, according to some threshold variable, to exist. Taking a two-regime model as an example:
Where zt-1 is the threshold variable and τ the threshold value.
The threshold value(s) and the number of regimes are estimated using the approach taken by Bai and Perron (1998) and consistent with the discussion in Hansen (1999 Hansen ( , 2000 . In each case the linear model is tested for breaks in the parameter values across the middle 70%
of ordered values of the threshold variable. This test follows a sequential procedure of no break versus one break, one break versus two and so forth.
The resulting test statistics are reported in Table 4 . Focusing on the results for inflation and for the whole sample, we can see that the null hypotheses of zero thresholds and of one threshold are rejected, while the null hypothesis of two thresholds is not rejected.
Examining the shorter sample that begins in 1980, we can see that the null hypothesis of no thresholds is still rejected, although now the tests suggest only one threshold and hence two regimes. The identified threshold values are reported in the discussion of the results in Table   5 . Discussion of the threshold tests for the interest rate series are noted later.
Having established the presence of threshold effects, the results of the threshold regression are reported in Table 5 . Examining the full sample results it is of pertinent interest to note a change in sign for several of the predictor variables across the different inflation regimes. Inflation itself changes from a negative to a positive relation as the level of inflation increases. This is consistent with the argument made above that an increase in inflation from a low level of inflation indicates a recovering economy and so lower risk and expected returns (higher price), while an equivalent increase in inflation from a high level indicates an overheating economy and so an increase in economic risk with lower prices and an increasing expected return. A similar pattern is found regarding the money supply. An increase in M2 at low levels of inflation boosts an economic recovery and so returns fall, while higher money supply when inflation is already high further increases the likelihood of interest rate rises and so returns rise to compensate for heightened risk. Although the sign of the coefficient does not change, it can be observed that the strength of the relation arising from output growth weakens as inflation increases. Again, starting from the premise that an increase in output reduces economic risk, this again reflects our observation that this diminishes with higher inflation as it implies the potential for reactive monetary policy changes.
The results also suggests a difference in the behaviour of the financial ratios, which act as proxies for expected returns, over different inflation levels. The dp remains positive throughout but is of greatest magnitude in the middle regime, it is also only statistically significant in this regime. The de is negative at low and middling inflation levels and positive at the higher level, while being significant in the latter two regimes. The CAPE is negative and insignificant at the lowest and highest inflation regimes and positive and significant in the middle regime. Collectively it is difficult to interpret these results but suggests that the linked between fundamentals, as proxied by these ratios, and subsequent stock returns varies over regimes of behaviour. Nonetheless, the results do suggest a difference between the way changes in dividends and earnings impact prices over different regimes of economic performance.
Table 5 also presents the results using the sub-sample starting from 1980. Here we can observe only two inflation regimes, which are broadly consistent with the first two regimes in the full sample. A high (above 5%) inflation regime is not identified here. Such high inflation was largely a phenomenon of the 1970s. Nonetheless, again we can see the nature of the predictor variables changing over the inflation regimes. In terms of the financial ratios, the dividend-price ratio is significant in both regimes but is of greater magnitude and significance in the higher inflation regime. For the dividend-earnings ratio, this is negative in both regimes but again stronger in terms of (absolute) magnitude and significance in the higher inflation regime (indeed, it is not statistically significant in the lower regime). For the CAPE, while it is positive in both regimes it is not significant at the 5% level in either. For the interest rate series, only the term structure variable is (marginally) significant in any regime, this being the upper inflation one for the full sample. Inflation is significant across both regimes and again switches from a negative to a positive sign. Industrial production is not significant in either regime. Again, we can see money growth switching from a negative to positive value, indicating that the effect on risk of such growth depends on the state of the economy.
To complement the above analysis, we also consider interest rates as the potential switch given their positive relation with inflation. As noted in Table 2 , both the change in the Federal funds rate and the term structure appear to have a similar relation with stock returns to that observed for inflation (perhaps, more so for the term structure). the low TS regime to the high TS regime, with the exception of the coefficients on the change in the Federal funds and term structure variables, although these coefficients are not significant for the latter series. These results suggest that the relation of many of the expected return proxies and economic variables with stock returns weakens when the term structure takes a larger value, although does not capture some of the key changes in the sign of the relation as occurs when inflation is used as the threshold variable.
Alternative Non-Linear Model
The analysis above has demonstrated a non-linear relation between stock returns and inflation. Notably with higher inflation associated with a positive relation with expected returns (i.e., higher inflation leads to a fall in share price), while a negative relation is noted at lower levels of inflation. These relations hold when we alternatively consider the term structure as opposed to inflation itself as the threshold variable. To provide further robustness to this result, we now consider an alternative regression model to examine if higher inflation gives rise to a differing relation.
To this end, we introduce squared inflation in to our regression given by equation (1).
The use of squared inflation will emphasise the effects of larger values and allows us to examine whether they behave differently in their relation with expected returns. The results of this regression are presented in Table 7 and demonstrate a difference in behaviour between inflation and squared inflation with respect to stock returns. Over the level of inflation has a negative relation with stock returns, as was identified in the linear regression models of Table   3 . However, we can see that squared inflation has a positive relation with stock returns, suggesting that larger movements in inflation are consistent with increases in (expected) stock return and falling (current) prices. This, therefore, continues to support our view that stock returns and inflation exhibit a changing nature regarding their interaction. The remaining explanatory variables in Table 7 maintain a similar relation to that reported in Table 3 .
Forecasting.
The previous sections have demonstrated the potential for threshold behaviour to exist in the relation between stock returns and its predictor variables according to the level of inflation.
However, it is well-known in the predictability literature that there is the potential for instability within the predictive regression. In particular, Paye and Timmermann (2006) and Lettau and van Nieuwerburgh (2008) have consider the potential for shifts in either the coefficients or the predictor variable, while Timmermann (2008) argues in favour of localised predictability. The use of non-linear threshold regression may capture these effects or, alternatively, the threshold behaviour found may spuriously arise from such behaviour.
Thus, it is important to conduct an out-of-sample forecast exercise in order to examine the robustness of the above in-sample results. To consider this, we therefore conduct a rolling forecast exercise using a ten-year fixed window for the in-sample estimation and obtain In order to evaluate the forecasts we consider a range of different metrics designed to capture different aspects of forecast accuracy, including the magnitude of the forecast error, the ability to forecast the direction (sign) correctly and the ability to provide a successful trading strategy. We begin with three standard statistical metrics used in forecast evaluation, namely the mean error (ME), mean absolute error (MAE) and the root mean squared error (RMSE) metric as such:
where rt is the actual return, i f t r is the forecast with i=1,…,3 for each model respectively.
To further develop a comparison between models we use the out-of-sample R-squared measure previously considered by Campbell and Thompson (2008) and Welch and Goyal (2008) and a forecast encompassing test following Fair and Shiller (1989) , see Clements and Harvey (2009) . The out-of-sample R-squared measure is given by: Pesaran and Timmermann (1992) . This test compares the obtained success ratio with an estimate of the probability that the actual and forecast series can have the same sign independently ( * P below). Hence, MT tests the null that the actual and forecast series are independently distributed and thus there is no sign predictive power: To complement the above statistical forecast analysis, we provide an additional trading based forecast (although the SR and MT tests do provide some trading information with respect to buy and sell signals). To examine this approach we begin with a simple trading rule that states if the forecast for next periods return is positive then buy the stock, while if the forecast for the next periods return is negative, then we can either take no position (i.e., if no short selling is allowed) or sell the asset (if short selling is allowed). This allows us to obtain a time series for trading returns, which we can denote, π, recalling again that these are returns in excess of the 3-month Treasury bill. To provide information relevant to market participants, we can then use this time series to generate the Sharpe ratio for each model as such:
where, for example following Burnside et al (2010) and Moosa and Burns (2014) , the Sharpe ratio is calculated as the ratio of the mean trading profit ( ) and the standard deviation (σ). A model that produces a higher Sharpe ratio therefore has superior risk-adjusted returns.
The results of the forecast evaluations for the four models are reported in Table 8 . The results for the ME are supportive of the linear model. However, while the ME provides a basic view of potential bias in the forecasts, a well-known drawback is that positive and negative forecast errors can offset such that a small ME may hide large errors. Hence, the use of the MAE and RMSE, which eliminate the sign of the forecast errors, the MAE does so proportionately, while the RMSE emphasises larger errors. On both of these measures, the non-linear threshold model, with inflation as the threshold variable achieves the lowest value and so is preferred.
The out-of-sample R-squared and the forecast encompassing tests are designed to provide further comparative performance between the linear and non-linear models. The first test examines the ratio of squared errors where a positive value supports the non-linear model. We can see that for both threshold approaches, this value is indeed positive.
Furthermore, it is larger for the threshold model that uses inflation as the threshold variable.
For the squared inflation models, the value is negative, supporting the linear model. The second test considers which forecast can account for the largest proportion of variance in the actual return series using the linear forecast as the baseline. Should the value here be positive and statistically significant then it suggests the alternate non-linear forecast does provide additional information in explaining the movement of returns. Both the threshold forecast suggest that they are not encompassed by the linear forecast as they have positive and significant coefficients. Moreover, the value of one for the inflation threshold model suggests that its forecasts provide unbiased estimates of returns. Again, the squared inflation forecast does not outperform the linear model.
The success ratio test examines the proportion of correctly signed forecasts while the market timing test provides a measure of statistical robustness to that value by comparing the success ratio to chance occurrence. For all four forecast models the value of the success ratio is greater than 50%, which is effectively the random walk benchmark. This time the squared inflation model achieves the highest success ration, while the threshold model with inflation as the threshold variable achieves the second highest ratio. Furthermore, for all four forecast models the market timing test is statistically significant (although less so for the squared inflation model). This suggests that the achieved success ratio values are not obtained by chance but that each of the forecast models do provide information as to the direction of the market, which could be used by investors in utilising a trading strategy.
To consider this final point further we generate the Sharpe ratio from two trading strategies, one involving short selling and the other disallowing it. The results in Table 5 for this exercise present several interesting conclusions. First, for all forecast models the values of the Sharpe ratios are positive suggesting some value in these forecast models. Second, the
Sharpe ratio values that allow short selling are greater than those that do not allow short selling. Again, this suggests some value in allowing such trading to occur. Third, both threshold models provide a higher Sharpe ratio value compared to the linear forecast model, with the non-linear model that uses inflation as the switching variable preferred. As noted before, the linear models performs better than the squared inflation model.
Overall, the combined nature of the forecast results heavily supports both non-linear threshold models over the linear model and the inflation threshold variable model in particular. Only for the ME does the linear model provide a preferred value, for all other forecast measures both threshold models are preferred over the linear model, with the inflation threshold model achieving the best performance. For the squared inflation model, while its in-sample estimates support the identified relation between stock returns and inflation, its forecast performance is weak, with the sole exception of the success ratio.
Summary and Conclusion.
This paper examines whether the ability to predict stock market returns varies over regimes according to the level of inflation and, in particular, seeks to piece together two elements from the exiting literature on predictability. First, that evidence in favour of predictability is mixed and second, that there remains a firm belief that predictability should be linked to explicit economic variables. We argue that the mixed nature of the results arises from non-20 linear behaviour within the relation between stock returns and the predictor variables. For example, an equal increase in inflation from a low or high level has different implications for risk and thus expected returns. The former suggests improving economic conditions leading to lower future returns and the latter to declining economic prospects and rising expected returns. However, we can add to that where a very low level of inflation would also be consistent with poor economic prospect and higher returns. We illustrate this with initial descriptive results that show higher returns occurring with both the lowest and higher levels of inflation, while lower returns occur with low and intermediate inflation values.
We conduct a linear and, after appropriate testing, two non-linear threshold regressions. These regressions are estimated over the monthly sample from 1963 to 2012 as well as from 1980 to 2012. Estimation of the linear model produces some results that may be viewed as counter-intuitive. For example, higher earnings should lead to higher current stock prices and lower future returns thus producing a positive relation with dp and de, however, the reported result for the latter is negative. Estimation of the non-linear model where inflation acts as the threshold variable demonstrates that several of the predictor variables have coefficients whose sign switches across regimes. Again, as an example and consistent with our discussion above, inflation has a negative relation with future returns when inflation is low but a positive relation when inflation is high. Similar effects occur with other
variables. An alternative threshold model based on the term structure provides similar but distinct results, with less indication of sign switching but still demonstrates noticeable changes in coefficient magnitude.
In comparing the models, measures of in-sample fit support the threshold models, however, to provide greater robustness, we subject our models to a rolling forecast exercise.
Forecast metrics based on the size of the forecast error, the sign of the forecast error and a trading rule all are supportive of the threshold approach and in particular when inflation is 21 used as the threshold variable. Specifically, this forecast model produces the lowest MAE and RMSE, the most significant forecast encompassing test and the highest success ratio, market timing test and Sharpe ratios. It is hoped that the results presented here go some way towards explaining the mixed nature of the stock return predictability results. Our belief is that stock returns are related to economic variables, however, consistent empirical evidence for that belief is missing. This paper argues that is because the nature of the relation varies over time with inflation. It is hoped these results re useful to both academics involved in developing theoretical models of stock market behaviour and to practitioners in understanding the movement of markets and thus in the development of market timing strategies as well as portfolio and risk management. Annual M2 Growth
